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A property of an element x ∈ M is usually said to be "normal" if "almost all" elements of M have this property. There exist many mathematical notions (e.g., cardinality, measure,
Hausdorff-Besicovitch dimension, Baire category) allowing us to interpret the words "almost all" in a rigorous mathematical sense. "Normal" properties of real numbers are deeply connected with the asymptotic frequencies of their digits in some systems of representation. The unit interval [0, 1] can be decomposed in the following way:
The set D s is said to be the set of non-normal real numbers. Each of the subsets E s and D s can be decomposed in the following natural way.
The set
is said to be the set of quasinormal numbers. It is evident that
is said to be the set of essentially non-normal numbers.
The set
is said to be the set of particularly non-normal numbers.
It is evident that 
The well known Besicovitch-Eggleston's theorem (see, e.g., [4, 6] 
From the latter formulae it easily follows that the set W s of all quasinormal numbers is a superfractal set, i.e., W s is a set of zero Lebesgue measure with full Hausdorff-Besicovitch dimension
Properties of subsets of the set of non-normal numbers have been intensively studied during recent years (see, e.g., [12, 8, 9, 10] and references therein). Some interesting subsets of D s were studied in [8] by using the techniques and results from the theory of multifractal divergence points. In [12] it has been proven that the set D s is superfractal.
In the paper [1] of the authors it has been proven that the set L s of essentially non-normal numbers is also superfractal and it is of the second Baire category. Moreover, it has been proven that the set L s contains an everywhere dense G δ -set. So, the sets N s ,W s , T s are of the first Baire category. From these results it follows that essentially non-normal numbers are generic in the topological sense as well as in the sense of fractal geometry; nevertheless, the set L s is small from the point of view of Lebesgue measure.
The main goal of the present paper is the investigation of fractal properties of the set T s of particularly non-normal numbers. To this end we apply a probabilistic approach for the calculation of the Hausdorff dimension of subsets. More precisely, we apply the results of fine fractal analysis of singular continuous probability distributions. The second step of the fractal analysis of a singular continuous measure ν is the determination of the Hausdorff dimension α 0 (ν) (and the local Hausdorff dimension ) of the measure, i.e., roughly speaking, finding the Hausdorff dimension of the minimal (in the fractal dimension sense) supports (which are not necessarily closed) of the measure. This problem is much more complicated than the previous one (see, e.g., [3] ), especially in the case of essentially superfractal measures.
In Section 2 we prove that for all s ≥ 3 the set T s is of full Hausdorff dimension. To prove the main result we construct a sequence of singular continuous measures µ p such that the corresponding minimal dimensional supports consist of only particularly non-normal numbers, and apply the results of [3] to perform a fine fractal analysis of these supports.
FRACTAL PROPERTIES OF THE SET OF PARTICULARLY NON-NORMAL NUMBERS
Let us study the sets T s of particularly non-normal numbers which were defined in Section 1.
It is easy to see that the set T 2 is empty, because from the existence of the asymptotic frequency ν i (x) for some i ∈ {0, 1} the existence of another asymptotic frequency follows. Proof. To prove the theorem we shall construct a superfractal set G ⊂ T s .
In the sequel we usually shall not use the indices s in the notation of the corresponding subsets, since s will be an arbitrary fixed natural number greater than 2. Let us consider the
s-adic rational number, then we shall use the representation without the period "s − 1".
For a given p ∈ N and for any x ∈ [0, 1) we define the following mapping ϕ p : 11...1...
00...0 11...1 ...
Let us explain the construction of ϕ p . First of all we divide the s-adic expansion of x into groups in the following way: the k-th group consists of the sequence 
For a given p ∈ N and for any y ∈ M p we define the mapping ψ p (y) in the following way: if
i.e., the s-adic expansion of z = ψ p (y)can be obtained from the s-adic expansion of y = ϕ(x)
by using the following algorithm:
1) after any fixed symbol "(s − 1)" we insert the following series of symbols: (01...(s − 2));
2) after any subseries consisting of (s-1) fixed symbols "i", 0 ≤ i ≤ s − 2 we insert the symbol "s − 1".
Let f p = ψ p (ϕ p ) and let
The following two lemmas will describe some properties of the constructed sets G p . Proof. The set G p has the following structure: 
Lemma 1. For any z
From x ∈ N s it follows that the symbol "s − 1" has the asymptotic frequency 1 s in the sequence {α k (x)} and the equality lim
s follows from the construction of the set G p . Let l k be the number of the position at which the above k-th group of symbols ended, i.e.,
Let m k (i) be the number of the position at which the k-th series of the fixed symbols "i" and
Let m k (i) be the number of the position at which the k-th series of the fixed symbols "i"(0 ≤
symbols of the s-adic expansion of z, where d k is the quantity of the symbol "i" among the first
. Since x is an s-normal number, we have:
. Therefore, for any z ∈ G p and for any i ∈ {0, 1, ..., s − 2} the limit lim n→∞ N i (z,n) n does not exist.
The following Corollary is immediate, using the definitions of G p , T s and Lemma 1: Let us consider the following random variable ξ (p) with independent s-adic digits:
An explicit formula for the determination of the Hausdorff dimension of the measures with independent Q*-symbols has been found in [3] . Applying this formula to our case (q ik = is equal to 0, because the set T s is empty for s = 2.
